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An assembly/transport apparatus includes: a carrier on which
atransport object is mounted; a transport track; a return track
that overlies the transport track in a top/bottom direction; a
first transfer device that transfers the carrier between the
transport track and the return track; a second transfer device
that transfers the carrier between the transport track and the
return track; and a frame that supports the transport track, the
return track, the first transfer device and the second transfer
device. The transport track includes transport driving devices
that cause the carrier to travel and stop. The return track
includes return driving devices that cause the carrier to travel
and stop. The first transfer device includes first transfer driv-
ing devices that cause the carrier to travel and stop. The
second transfer device includes second transfer driving
devices that cause the carrier to travel and stop.
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ASSEMBLY/TRANSPORT APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2014-
184644, filed Sep. 10, 2014, the entire contents of which are
incorporated herein by reference.

BACKGROUND

1. Technical Field

The present invention relates to an assembly/transport
apparatus including a carrier on which a transport object is
mounted. More particularly, the present invention relates to
an assembly/transport apparatus including a transport track
for conveying a carrier on which a transport object is mounted
and a return track for returning an empty carrier from which
a transport object has been removed.

2. Description of the Background Art

Assembly/transport apparatuses including carriers on
which transport objects are mounted are known. An assem-
bly/transport apparatus includes a transport track and a return
track. The transport track conveys a carrier on which a trans-
port object is mounted. The transport track has one or more
stop positions arranged from upstream toward downstream in
the transport direction, for example. At each stop position, a
carrier on which a transport object is mounted stops such that
specific work can be done on the transport object. When the
work is finished, the transport object is removed from the
carrier. The empty carrier after the removal of the transport
object is returned by the return track to the starting end of the
transport track.

An assembly/transport apparatus including a transport
track and return track that are disposed on the ceiling of a
building is known. If a transport track and a return track are to
be disposed on the ceiling of a building, the transport track
and return track are arranged in a horizontal direction.
Arranging a transport track and a return track in a horizontal
direction requires a large space in a horizontal direction.
Further, arranging the transport track and return track
requires that the ceiling of the building be reinforced.

JP 2013-237521 A discloses an assembly/transport appa-
ratus having a transport track and return track overlying each
other in the top/bottom direction. The transport track and
return track are supported by a frame standing on the floor.
The carrier is conveyed by a screw. The screw extends along
the transport track. The entire screw is composed of a plural-
ity of screw units coupled to each other in a direction of the
transport track. A driving unit that drives the screw is posi-
tioned at one end of the screw.

In the assembly/transport apparatus described in JP 2013-
237521 A, the transport track and return track are positioned
to overlie each other in the top/bottom direction to reduce the
horizontal space required by the assembly/transport appara-
tus.

Further, as the transport track and return track are sup-
ported by a frame, the assembly/transport apparatus may be
installed to be independent from the building, eliminating the
need to reinforce the ceiling of the building.

However, the screw used in the conventional assembly/
transport apparatus discussed above does not transmit driving
forces very efficiently, because the angle of elevation of the
screw disperses the driving force from the driving unit in
directions that are different from the transport direction. The
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driving force dispersed by the screw has a twisting effect on
the frame supporting the screw and driving unit.

Further, in the conventional assembly/transport apparatus
discussed above, the entire screw is composed of a plurality of
screw units. The driving unit that rotates the screw is posi-
tioned at an end of the screw. As a single driving unit rotates
the entire screw, the unit is required to be a high-output one.
As such, the driving force dispersed by the screw is also large,
resulting in a large twisting effect on the frame.

Furthermore, in the conventional assembly/transport appa-
ratus discussed above, a longer transport track requires a
screw with a full length that is increased accordingly, which
requires a driving unit with higher output. Moreover, a frame
with higher rigidity must be used to counter the increased
twisting effect.

Thus, the conventional assembly/transport apparatus
requires a frame with a high rigidity. This results in a frame
with a complicated structure and increased weight, making it
difficult to install the assembly/transport apparatus.

The present application discloses an assembly/transport
apparatus thathas a frame with a simple structure and reduced
weight and thus is easier to install.

SUMMARY

An assembly/transport apparatus in an embodiment of the
present invention includes: a carrier on which a transport
object is mounted; a transport track that allows the carrier to
travel in a transport direction; a return track that allows the
carrier to travel in a return direction; a first transfer device that
transfers the carrier from the return track to the transport
track; a second transfer device that transfers the carrier from
the transport track to the return track; and a frame. The trans-
port track extends in the transport direction. The transport
direction is the direction in which the transport object is
transported. The return track extends in the return direction
and overlies the transport track in a top/bottom direction. The
return direction is the direction opposite to the transport
direction. The first transfer device includes a first transfer
track that allows the carrier to travel. The first transfer track is
movable in the top/bottom direction between a position at
which it is connected with a starting end of the transport track
and a position at which it is connected with a terminating end
of the return track. The second transfer device includes a
second transfer track that allows the carrier to travel. The
second transfer track is movable in the top/bottom direction
between a position at which it is connected with a terminating
end of the transport track and a position at which it is con-
nected with a starting end of the return track. The frame
supports the transport track, the return track, the first transfer
device and the second transfer device. The transport track
includes: one or more transport stop positions that are defined
as positions at which the carrier can stop; a transport driving
device provided to correspond to each transport stop position;
and a transport driving source provided for each transport
driving device. The transport driving device drives the carrier
in the transport direction and stops the carrier at the transport
stop position. The return track includes: one or more return
stop positions that are defined as positions at which the carrier
can stop; a return driving device provided to correspond to
each return stop position; and a return driving source pro-
vided for each return driving device. The return driving
device drives the carrier in the return direction and stops the
carrier at the return stop position. The first transfer device
includes a first transfer driving device and a first transfer
driving source provided for the first transfer driving device.
The first transfer driving device drives the carrier in the trans-
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port direction and the return direction and stops the carrier on
the first transfer track. The second transfer device includes a
second transfer driving device and a second transfer driving
source provided for the second transfer driving device. The
second transfer driving device drives the carrier in the trans-
port direction and the return direction and stops the carrier on
the second transfer track.

In the assembly/transport apparatus in an embodiment of
the present invention, the structure of the frame can be sim-
plified and its weight reduced, thereby making it easier to
install the assembly/transport apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a right side view of an assembly/transport appa-
ratus in an embodiment of the present invention.

FIG. 2 is a top plan view of the assembly/transport appa-
ratus.

FIG. 3 is a rear view of the assembly/transport apparatus.

FIG. 4 is a right side view of a portion of the assembly/
transport apparatus.

FIG. 5 is a front cross-sectional view of the right transport
track portion, taken along line X-X of FIG. 4.

FIG. 6 is a rear view of the first transfer device 50, viewed
in direction Y of FIG. 4.

FIG. 7 is a horizontal cross-sectional view of the first
vertical frame portion, taken on line Z-Z of FIG. 6.

FIG. 8 is a side view of a carrier.

FIG. 9 is a plan view of a carrier portion.

FIG. 10 is a front view of the carrier portion.

FIG. 11 is a front cross-sectional view of the first transfer
device, taken on line Q-Q of FIG. 4.

FIG. 12 is a left side view of the first transfer driving device
viewed in direction S of FIG. 11.

FIG. 13 is a plan view of the first transfer driving device.

FIG. 14 is a plan view of the first transfer driving device
into which a carrier is travelling.

FIG. 15 is a plan view of the first transfer driving device
into which the carrier has travelled and the gear engages with
the power receiving portion.

FIG. 16 is a simplified diagram illustrating the positional
relationship between the first transfer driving device, second
transfer driving device, transport driving device and return
driving device.

FIG. 17 is a front cross-sectional view of the first transfer
device, taken on line T-T of FIG. 4.

FIG. 18 is a plan view of the first left transfer track portion
of FIG. 2.

FIG. 19 is a right side view of the assembly/transport
apparatus.

FIG. 20
apparatus.

FIG. 21
apparatus.

FIG. 22
apparatus.

FIG. 23
apparatus.

FIG. 24
apparatus.

FIG. 25 is a
apparatus.

FIG. 26 is a
apparatus.
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FIG. 27 is a right side view of the assembly/transport
apparatus.

DESCRIPTION OF THE EMBODIMENTS

An assembly/transport apparatus in an embodiment of the
present invention includes: a carrier on which a transport
object is mounted; a transport track that allows the carrier to
travel in a transport direction; a return track that allows the
carrier to travel in a return direction; a first transfer device that
transfers the carrier from the return track to the transport
track; a second transfer device that transfers the carrier from
the transport track to the return track; and a frame. The trans-
port track extends in the transport direction. The transport
direction is the direction in which the transport object is
transported. The return track extends in the return direction
and overlies the transport track in a top/bottom direction. The
return direction is the direction opposite to the transport
direction. The first transfer device includes a first transfer
track that allows the carrier to travel. The first transfer track is
movable in the top/bottom direction between a position at
which it is connected with a starting end of the transport track
and a position at which it is connected with a terminating end
of the return track. The second transfer device includes a
second transfer track that allows the carrier to travel. The
second transfer track is movable in the top/bottom direction
between a position at which it is connected with a terminating
end of the transport track and a position at which it is con-
nected with a starting end of the return track. The frame
supports the transport track, the return track, the first transfer
device and the second transfer device. The transport track
includes: one or more transport stop positions that are defined
as positions at which the carrier can stop; a transport driving
device provided to correspond to each transport stop position;
and a transport driving source provided for each transport
driving device. The transport driving device drives the carrier
in the transport direction and stops the carrier at the transport
stop position. The return track includes: one or more return
stop positions that are defined as positions at which the carrier
can stop; a return driving device provided to correspond to
each return stop position; and a return driving source pro-
vided for each return driving device. The return driving
device drives the carrier in the return direction and stops the
carrier at the return stop position. The first transfer device
includes a first transfer driving device and a first transfer
driving source provided for the first transfer driving device.
The first transfer driving device drives the carrier in the trans-
port direction and the return direction and stops the carrier on
the first transfer track. The second transfer device includes a
second transfer driving device and a second transfer driving
source provided for the second transfer driving device. The
second transfer driving device drives the carrier in the trans-
port direction and the return direction and stops the carrier on
the second transfer track (first arrangement).

In the above arrangement, the transport track includes a
transport driving device provided to correspond to the trans-
port stop position for a carrier. Further, the return track
includes a return driving device provided to correspond to the
return stop position for a carrier. As the transport driving
device and return driving device are disposed in a dispersed
manner, a twisting effect or the like is less likely to be con-
centrated on a portion of the frame. This enables simplifying
the structure of the frame and thus reducing its weight,
thereby making it easier to install the assembly/transport
apparatus.

Starting from the first arrangement, the left/right direction
is a direction perpendicular to the transport direction and the
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return direction. The transport track may include a right trans-
port track portion and a left transport track portion arranged in
the left/right direction with respect to the transport direction.
The right transport track portion and the left transport track
portion may each include a transport driving device provided
to correspond to each transport stop position. The return track
may include a right return track portion and a left return track
portion arranged in the left/right direction with respect to the
return direction. The right return track portion and the left
return track portion may each include a return driving device
provided to correspond to each return stop position. The first
transfer track may include a first right transfer track portion
and a first left transfer track portion arranged in the left/right
direction with respect to the transport direction. The first right
transfer track portion and the first left transfer track portion
may each include a first transfer driving device. The second
transfer track may include a second right transfer track por-
tion and a second left transfer track portion arranged in the
left/right direction with respect to the transport direction. The
second right transfer track portion and the second left transfer
track portion may each include a second transfer driving
device (second arrangement).

In the above arrangement, the transport driving devices,
return driving devices, first transfer driving devices and sec-
ond transfer driving devices are positioned to the left and right
with respect to the assembly/transport apparatus. This elimi-
nates the necessity for a mechanism for distributing a driving
force to the left and right, which enables simplifying the
structure of the assembly/transport apparatus.

Starting from the first or second arrangement, the transport
driving device, the return driving device, the first transfer
driving device and the second transfer driving device may
each include a transmission unit that transmits a driving force
to the carrier. The carrier may include a power receiving
portion that extends in a travel direction and is contactable
with the transmission unit to receive a driving force from the
transport driving device, the return driving device, the first
transfer driving device and the second transfer driving device,
the travel direction being the direction in which the carrier
travels. The power receiving portion may have a length that
makes the portion contactable with two of the transmission
units that are adjacent in the transport direction at the same
time when the carrier travels in the transport direction and
contactable with two of the transmission units that are adja-
cent in the return direction at the same time when it travels in
the return direction (third arrangement). That is, the length of
the power receiving portion measured in the travel direction
may be equal to or greater than the distance between two
transmission units that are adjacent in the travel direction.

In the above arrangement, the transport track, return track,
first transfer track and second transfer track have a common
configuration for transmitting a driving force to the carrier.
This enables simplifying the structure of the assembly/trans-
port apparatus.

Starting from the third arrangement, the transport driving
device, the return driving device, the first transfer driving
device and the second transfer driving device may each
include a guiding device that guides the power receiving
portion of the carrier from a state in which it is separated from
the transmission unit to a state in which it is in contact with the
transmission unit (fourth arrangement).

Inthe above arrangement, the transmission unit of a driving
device can engage with the power receiving portion of the
carrier smoothly from the separated state to the contact state.

Starting from the fourth arrangement, the guiding device
may include a position changing mechanism that changes a
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position of the transmission unit to be aligned with the power
receiving portion of the carrier (fifth arrangement).

In the above arrangement, the position of the transmission
unit of a driving device is changed to be aligned with the
power receiving portion of the carrier. Thus, the transmission
unit of the driving device can engage with the power receiving
portion of the carrier smoothly from the separate state to the
contact state.

Starting from one of the first to fifth arrangements, the
assembly/transport apparatus may further include: a first
hoisting device that raises and lowers the first transfer device
along the frame; and a second hoisting device that raises and
lowers the second transfer device along the frame. The first
hoisting device may include: a plurality of first suspension
members connected with the first transfer device; a plurality
of first hoisting units provided to correspond to the first sus-
pension members; a first dividing device connected with the
plurality of first hoisting units; and a first hoisting driving
source that supplies a driving force to the first dividing device.
The first hoisting units raise and lower the first suspension
members. The first dividing device divides a driving force
among the plurality of first hoisting units. The second hoist-
ing device may include: a plurality of second suspension
members connected with the second transfer device; a plural-
ity of second hoisting units provided to correspond to the
second suspension members; a second dividing device con-
nected with the plurality of second hoisting units; and a sec-
ond hoisting driving source that supplies a driving force to the
second dividing device. The second hoisting units raise and
lower the second suspension members. The second dividing
device divides a driving force among the plurality of second
hoisting units (sixth arrangement).

In the above arrangement, the first and second hoisting
devices each includes a dividing device for dividing the driv-
ing force from the associated hoisting driving source to the
associated suspension members. Thus, a simple arrangement
may be used to raise and lower a plurality of suspension
members in a synchronized manner.

Starting from one of the first to sixth arrangements, the
carrier may include a rotatable arm and an operated portion
connected with the arm. The arm may be rotatable between a
first arm position in which the transport object can be
mounted and a second arm position in which the arm is
withdrawn from the transport object. The operated portion
may be movable between a first operated position that corre-
sponds to the first arm position and a second operated position
that corresponds to the second arm position. The first transfer
device and the second transfer device may each include an
operating unit that is movable between an engaged position
and a withdrawn position. The engaged position is a position
in which the operating unit engages with the operated portion.
The withdrawn position is a position in which the operating
unit is withdrawn from the operated portion. The operating
unit may move the operated portion between the first operated
position and the second operated position while in the
engaged position in which it engages with the operated por-
tion (seventh arrangement).

In the above arrangement, the carrier needs to include no
arrangement for driving the arm, which enables simplifying
the structure of the arm.

Starting from one of the first to seventh arrangements, the
frame may include a plurality of vertical frame portions that
extend in the top/bottom direction and support the first trans-
fer track and the second transfer track. In each of the plurality
of vertical frame portions, an up/down travelling device may
be provided that travels in the up/down direction along the
vertical frame portion. In this case, the first transfer track and
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the second transfer track may be supported by the vertical
frame portions via the associated up/down travelling devices
(eighth arrangement).

In the above arrangement, a simple arrangement may be
used to move the first and second transfer tracks in the
up/down direction.

Starting from the second arrangement, the carrier may
include a right carrier portion that travels on the right trans-
port track portion, the right return track portion, the first right
transfer track portion and the second right transfer track por-
tion and a left carrier portion that travels on the left transport
track portion, the left return track portion, the first left transfer
track portion and the second left transfer track portion. The
carrier may include an arm that is rotatable about an up/down
axis. The arm may be rotatable between a first arm position in
which it projects into a space between the right carrier portion
and the left carrier portion and the transport object can be
mounted, and a second arm position in which it is withdrawn
from the space between the right carrier portion and the left
carrier portion (ninth arrangement).

In the above arrangement, a simple structure may be used
to switch between the state in which a transport object may be
mounted between the left and right carrier portions and the
state in which the space between the left and right carrier
portions is empty.

[Embodiments]

Now, an assembly/transport apparatus in an embodiment
of the present invention will be described in detail with ref-
erence to the drawings. In the drawings, the same or corre-
sponding components are labeled with the same reference
characters and their description will not be repeated. For ease
of explanation, in the drawings to which reference will be
made below, the components are simplified or shown sche-
matically, and some components are omitted. It should be
noted that the size ratios between the components shown in
the drawings do not necessarily represent the actual size
ratios.

[Overall Construction)]

First, the overall construction of an assembly/transport
apparatus 100 will be described. FIG. 1 is a right side view of
the assembly/transport apparatus 100 in an embodiment of
the present invention. Arrow F indicates the forward/front
with respect to the assembly/transport apparatus 100, and
arrow B indicates the rearward/back with respect to the
assembly/transport apparatus 100. Arrow U indicates the
upward with respect to the assembly/transport apparatus 100,
and arrow D indicates the downward with respect to the
assembly/transport apparatus 100. In the following descrip-
tion, the transport direction TF is the direction in which a
carrier 70 with a transport object M mounted thereon travels,
and the return direction TR is the direction in which an empty
carrier 70 from which the transport object M has been
removed travels.

As shown in FIG. 1, the assembly/transport apparatus 100
includes a frame 20, a transport track 30, a return track 40, a
first transfer device 50, a second transfer device 60, a carrier
70 (70A,70B and 70C), a first hoisting device 91 and a second
hoisting device 92. The assembly/transport apparatus 100
further includes a control unit (not shown) that controls the
operation of each of the first transfer device 50, second trans-
fer device 60, first hoisting device 91, second hoisting device
92 and other components. The assembly/transport apparatus
100 in the present embodiment may be used, for example, in
an assembly step where parts are mounted on the transport
object M, for example. The transport object M may be, for
example, a chassis of an automobile. In the context of the
assembly/transport apparatus 100, the transport object M is
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mounted on the carrier 70 and thus transported. The assem-
bly/transport apparatus 100 stops the carrier 70 at predefined
stop positions. Work is done, for example parts are mounted,
on the object when the carrier is at a stop position. It is
assumed that, in FIG. 1, a transport object M indicated by
phantom lines is mounted on each of the carriers 70A, 70B
and 70C.

The frame 20 supports the transport track 30, return track
40, first transfer device 50 and second transfer device 60. In
FIG. 1, the right side of the assembly/transport apparatus 100
is visible. The assembly/transport apparatus 100 includes, to
the right and arranged at an interval in the front/rear direction,
a first vertical frame portion 201, a second vertical frame
portion 202, a third vertical frame portion 203 and a fourth
vertical frame portion 204. Although not visible in FIG. 1, the
assembly/transport apparatus 100 includes, to the left and
arranged in a mirrored manner, a first vertical frame portion
201, a second vertical frame portion 202, a third vertical
frame portion 203 and a fourth vertical frame portion 204.

In the assembly/transport apparatus 100, to the right, the
top of the first vertical frame portion 201 and the top of the
second vertical frame portion 202 are connected with each
other by a first front/rear frame portion 211. The top of the
second vertical frame portion 202 and the top of the third
vertical frame portion 203 are connected with each other by a
second front/rear frame portion 212. The top of the third
vertical frame portion 203 and the top of the fourth vertical
frame portion 204 are connected with each other by a third
front/rear frame portion 213. Although not visible in FIG. 1,
the left side of the assembly/transport apparatus 100 has an
analogous construction.

In the following description, in side view, the region
between the first and second vertical frame portions 201 and
202 is referred to as first region C1, the region between the
second and third vertical frame portions 202 and 203 is
referred to as second region C2, and the region between the
third and fourth vertical frame portions 203 and 204 is
referred to as third region C3.

The transport track 30 and return track 40 are located in the
second region C2. The transport track 30 and return track 40
are located between the second and third vertical frame por-
tions 202 and 203 in side view.

The transport track 30 extends in the front/rear direction.
The transport track 30 allows the carrier 70 with the transport
object M mounted thereon to travel from the rear toward the
front. The transport direction TF is the direction from the rear
toward the front.

The transport track 30 includes a right transport track por-
tion 30R and a left transport track portion 30L. In FIG. 1, the
right transport track portion 30R located to the right is visible.
The right transport track portion 30R is fixed to the second
and third vertical frame portions 202 and 203 that are located
to the right with respect to the assembly/transport apparatus
100. Although not visible in FIG. 1, the left transport track
portion 30L is fixed to the second and third vertical frame
portions 202 and 203 that are located to the left with respect
to the assembly/transport apparatus 100. Separate left and
right carrier 70 portions are capable of travelling indepen-
dently on the right and left transport track portions 30R and
30L. That is, there are a carrier 70 portion that travels on the
right transport track portion 30R and a carrier 70 portion that
travels on the left transport track portion 30L.

A transport stop position SF is defined on the transport
track 30 at which the left and right carrier 70 portions are to be
stopped. At the transport stop position SF, the carrier 70 with
a transport object M mounted thereon is stopped and stays
there temporarily such that predetermined work can be done



US 9,359,138 B2

9

on the transport object M. The transport stop position SF in
the present embodiment is defined such that the transport
object M mounted on the carrier 70 is located between the
second and third vertical frame portions 202 and 203. In the
present embodiment, one transport stop position SF is pro-
vided. Alternatively, the length of the transport track 30 in the
front/rear direction may be increased and a plurality of trans-
port stop positions SF may be defined.

Transport driving devices 81 are provided on the transport
track 30. A transport driving device 81 is provided on the right
transport track portion 30R for the transport stop position SF.
A transport driving device 81 is provided on the left transport
track portion 30L for the transport stop position SF. A trans-
port driving source 81M is provided for each of the transport
driving devices 81. The left and right transport driving
devices 81 drive the left and right carrier 70 portions in the
transport direction TF in a synchronized manner, and stop the
left and right carrier 70 at the transport stop position SF in a
synchronized manner.

The return track 40 is located above the transport track 30
in side view. The return track 40 extends in the front/rear
direction. The return track 40 allows an empty carrier 70 from
which a transport object M has been removed to travel from
the front toward the rear. The return direction TR is the direc-
tion from the front toward the rear. The return direction TR is
opposite to the transport direction TF.

The return track 40 includes a right return track portion
40R and left return track portion 40L. In FIG. 1, the right
return track portion 40R located to the right is visible. The
right return track portion 40R is fixed to the second and third
vertical frame portions 202 and 203 that are located to the
right with respect to the assembly/transport apparatus 100.
Although not visible in FIG. 1, the left return track portion
40L is fixed to the second and third vertical frame portions
202 and 203 that are located to the left with respect to the
assembly/transport apparatus 100. Separate left and right car-
rier 70 portions are capable of travelling independently on the
right and left return track portions 40R and 40L. That is, there
are a carrier 70 portion that travels on the right return track
portion 40R and a carrier 70 portion that travels on the left
return track portion 40L..

A return stop position SR is defined on the return track 40
at which the carrier 70 is to be stopped. At the return stop
position SR, the empty carrier 70 from which a transport
object M has been removed is stopped and stays there tem-
porarily, and waits until it is transported downstream. In the
present embodiment, the return stop position SR is located
above the transport stop position SF. In the present embodi-
ment, one return stop position SR is provided. Alternatively,
the length of the return track 40 in the front/rear direction may
be increased and a plurality of return stop positions SR may
be defined.

Return driving devices 82 are provided on the return track
40. A return driving device 82 is provided on the right return
track portion 40R for the return stop position SR. A return
driving device 82 is provided on the left return track portion
40L for the return stop position SR. A return driving source
82M is provided for each of the return driving devices 82. The
left and right return driving devices 82 drive the left and right
carrier 70 portions in the return direction TR in a synchro-
nized manner, and stop the carrier 70 portions at the return
stop position SR.

The first transfer device 50 is located in the first region C1.
The first transfer device 50 is located between the first and
second vertical frame portions 201 and 202 in side view.

The first transfer device 50 extends in the front/rear direc-
tion. The first transfer device 50 includes a first transfer track
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51 that allows the carrier 70 to travel in the front/rear direc-
tion. The ends of the first transfer track 50 disposed in the
travel direction of the carrier 70 are supported by the associ-
ated up/down travelling devices 57.

The first transfer track 51 includes a first right transfer track
portion 51R and a first left transfer track portion 51L. In FIG.
1, the first right transfer track portion 51R located to the right
is visible. The first right transfer track portion 51R is sup-
ported, via the associated up/down travelling devices 57, on
the first and second vertical frame portions 201 and 202 that
are located to the right with respect to the assembly/transport
apparatus 100. The up/down travelling devices 57 travel
along the first and second vertical frame portions 201 and
202. Although not visible in FIG. 1, similar to the first right
transfer track portion 51R, the first left transfer track portion
51L is supported, via the associated up/down travelling
devices 57, on the first and second vertical frame portions 201
and 202 that are located to the left with respect to the assem-
bly/transport apparatus 100. Separate left and right carrier 70
portions are capable of travelling independently on the first
right and left transfer track portions 51R and 51L. That is,
there are a carrier 70 portion that travels on the first right
transfer track portion 51R and a carrier 70 portion that travels
on the first left transfer track portion 51L..

The first transfer device 50 is capable of moving along the
first and second vertical frame portions 201 and 202 between
a mount position P11, a first transport position P12 and a first
return position P13. When the device is at the mount position
P11, a transport object M can be mounted on the carrier 70 on
the first transfer track 51. When the device is at the first
transport position P12, the first transfer track 51 is connected
with the starting end 308 of the transport track 30. When the
device is at the first return position P13, the first transfer track
51 is connected with the terminating end 40F of the return
track 40. The first transfer device 50 moves between the
mount position P11, first transport position P12 and first
return position P13 to transfer the carrier 70 between the
transport track 30 and return track 40.

The first right transfer track portion 51R includes a first
transfer driving device 83. The first left transfer track portion
51L also includes a first transfer driving device 83. A first
transfer driving source 83M is provided on each of the first
transfer driving devices 83. The left and right first transfer
driving devices 83 drive the left and right carrier 70 portions
on the first transfer track 51 in the transport direction TF and
return direction TR in a synchronized manner, and stop the
carrier 70 on the first transfer track 51. If a transport object M
is mounted on the carrier 70 stopped on the first transfer track
51, predetermined work can be done on the transport object
M.

The second transfer device 60 is located in the third region
C3.The second transfer device 60 is located between the third
and fourth vertical frame portions 203 and 204 in side view.

The second transfer device 60 extends in the front/rear
direction. The second transfer device 60 includes a second
transfer track 61 that allows the carrier 70 to travel in the
front/rear direction. The ends of the second transfer track 61
disposed in the travel direction of the carrier 70 are supported
by the associated up/down travelling devices 57.

The second transfer track 61 includes a second right trans-
fer track portion 61R and a second left transfer track portion
61L. In FIG. 1, the second right transfer track portion 61R
located to the right is visible. The second right transfer track
portion 61R is supported, via the associated up/down travel-
ling devices 57, on the third and fourth vertical frame portions
203 and 204 that are located to the right with respect to the
assembly/transport apparatus 100. Although not visible in
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FIG. 1, similar to the second right transfer track portion 61R,
the second left transfer track portion 61L. is supported, via the
associated up/down travelling devices 57, on the third and
fourth vertical frame portions 203 and 204 that are located to
the left with respect to the assembly/transport apparatus 100.
Separate left and right carrier 70 portions are capable of
travelling independently on the second right and left transfer
track portions 61R and 61L. That is, there are a carrier 70
portion that travels on the second right transfer track portion
61R and a carrier 70 portion that travels on the second left
transfer track portion 61L.

The second transfer device 60 is capable of moving along
the third and fourth vertical frame portions 203 and 204
between a removal position P21, a second transport position
P22 and a second return position P23. When the device is at
the removal position P21, a transport object M can be
removed from the carrier 70 on the second transfer track 61.
When the device is at the second transport position P22, the
second transfer track 61 is connected with the terminating end
30E of'the transport track 30. When the device is at the second
return position P23, the second transfer track 61 is connected
with the starting end 40S of the return track 40. The second
transfer device 60 moves between the removal position P21,
second transport position P22 and second return position P23
to transfer the carrier 70 between the transport track 30 and
return track 40.

The second right transfer track portion 61R includes a
second transfer driving device 84. The second left transfer
track portion 611 also includes a second transfer driving
device 84. A second transfer driving source 84M is provided
on each ofthe second transfer driving devices 84. The left and
right second transfer driving devices 84 drive the left and right
carrier 70 portions on the second transfer track 61 in the
transport direction TF and return direction TR in a synchro-
nized manner, and stop the carrier 70 on the second transfer
track 61. If a transport object M is mounted on the carrier 70
stopped on the second transfer track 61, predetermined work
can be done on the transport object M.

The first hoisting device 91 raises and lowers the first
transfer device 50 along the first and second vertical frame
portions 201 and 202. The first hoisting device 91 includes a
first suspension member 931, a first hoisting unit 941, a first
dividing device 951, and a first hoisting driving source 91M.
The first suspension member 931 is a chain, for example, and
is connected with the first transfer device 50. In the present
embodiment, a first suspension member 931 is connected
with each of the up/down travelling devices 57 that travel up
and down along the first and second vertical frame portions
201 and 202. The first hoisting unit portions 941 are provided
to correspond to the first suspension members 931 to raise and
lower the first suspension members 931. The first hoisting
unit 941 includes sprockets, for example, that correspond to
the chains that constitute the first suspension members 931.
The first dividing device 951 is connected with the first hoist-
ing unit portions 941 and divides a driving force among the
first hoisting unit portions 941. The first dividing device 951
includes a reduction gear 951A and drive shafts 951B that
connects the first hoisting unit portions 941. The first hoisting
driving source 91M supplies a driving force to the first divid-
ing device 951. The first hoisting driving source 91M is a
motor, for example, that is connected with the reduction gear
951A.

The second hoisting device 92 raises and lowers the second
transfer device 60 along the third and fourth vertical frame
portions 203 and 204. The second hoisting device 92 includes
a second suspension member 932, a second hoisting unit 942,
a second dividing device 952, and a second hoisting driving

10

15

20

25

30

35

40

45

50

55

60

65

12

source 92M. The second suspension member 932 is a chain,
for example, and is connected with the second transfer device
60. In the present embodiment, a second suspension member
932 is connected with each of the up/down travelling devices
57 that travel up and down along the third and fourth vertical
frame portions 203 and 204. The second hoisting unit por-
tions 942 are provided to correspond to the second suspension
members 932 to raise and lower the second suspension mem-
bers 932. The second hoisting unit 942 includes sprockets, for
example, that correspond to the chains that constitute the
second suspension members 932. The second dividing device
952 is connected with the second hoisting unit portions 942
and divides a driving force among the second hoisting unit
portions 942. The second dividing device 952 includes, for
example, a reduction gear 951A and drive shafts 951B that
connect the second hoisting unit portions 942. The second
hoisting driving source 92M supplies a driving force to the
second dividing device 952. The second hoisting driving
source 92M is a motor, for example, that is connected with the
reduction gear 951A.

In FIG. 1, a carrier 70A is stationary on the first transfer
device 50, a carrier 70B is stationary on the transport track 30,
and a carrier 70C is stationary on the second transfer device
60. Arms 73 are provided on each ofthe carriers 70A, 70B and
70C for mounting a transport object M thereon. The first and
second transfer devices 50 and 60 each includes an arm oper-
ating unit 76 for switching arms 73 between their positions.

FIG. 2 is a top plan view of the assembly/transport appa-
ratus 100. Arrow F indicates the forward/front with respect to
the assembly/transport apparatus 100, and arrow B indicates
the rearward/back with respect to the assembly/transport
apparatus 100. Arrow R indicates the right with respect to the
assembly/transport apparatus 100, and arrow L indicates the
left with respect to the assembly/transport apparatus 100.

In FIG. 2, the top of the assembly/transport apparatus 100
is visible. The assembly/transport apparatus 100 includes the
first, second, third and fourth frame portions 201, 202, 203
and 204, located to the left and right and spaced apart from
each other in the front/rear direction.

The first vertical frame portions 201 are connected with the
second vertical frame portions 202 by the first front/rear
frame portions 211. The second vertical frame portions 202
are connected with the third vertical frame portions 203 by the
second front/rear frame portions 212. The third vertical frame
portions 203 are connected with the fourth vertical frame
portions 204 by the third front/rear frame portions 213.

The left and right first vertical frame portions 201 are
connected by a first transverse frame portion 221. The leftand
right second vertical frame portions 202 are connected by a
second transverse frame portion 222. The left and right third
vertical frame portions 203 are connected by a third trans-
verse frame portion 223. The left and right fourth vertical
frame portions 204 are connected by a fourth transverse frame
portion 224.

The first transfer device 50 is visible in the first region C1.
The first transfer track 51 includes a first right transfer track
portion 51R and a first left transfer track portion 511.. The first
right and left transfer track portions 51R and 51L are posi-
tioned in a mirrored manner to the right and left with respect
to central line CL.1 extending in the front/rear direction of the
assembly/transport apparatus 100. Each of the carrier por-
tions 70A is stationary on the associated one of the first right
and left transfer track portions 51R and 51L. The arms 73 of
the carrier 70A support a transport object M.

The return track 40 is visible in the second region C2 of
FIG. 2. The return track 40 includes a right return track
portion 40R and a left return track portion 40L. The right and
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left return track portions 40R and 40L are positioned in a
mirrored manner to the right and left with respect to central
line CL.1 extending in the front/rear direction of the assembly/
transport apparatus 100.

The second transfer device 60 is visible in the third region
C3. The second transfer track 61 includes a second right
transfer track portion 61R and a second left transfer track
portion 61L1.. The second right and left transfer track portions
61R and 61L are positioned in a mirrored manner to the right
and left with respect to central line CL1 extending in the
front/rear direction of the assembly/transport apparatus 100.
Each of the carrier portions 70C is stationary on the associ-
ated one of the second right and left transfer track portions
61R and 61L. The arms 73 of the carrier 70C support a
transport object M.

The first and second hoisting devices 91 and 92 are located
on top of the frame 20.

The first hoisting device 91 includes a first hoisting unit
portion 941 A, a first hoisting unit portion 941B, a first hoist-
ing unit portion 941C and first hoisting unit portion 941D that
constitute the first hoisting unit 941, located on top of the left
and right first vertical frame portions 201 and the left and right
second vertical frame portions 202. The first hoisting unit
portions 941A and 941B are connected by a drive shaft
951BA. The first hoisting unit portions 941C and 941D are
connected by a drive shaft 951BB.

The first hoisting driving source 91M is connected with a
reduction gear portion 951AA. The reduction gear portion
951AA is capable of providing power toward the left and
right. The reduction gear portion 951AA is connected with a
reduction gear portion 951AB and a reduction gear portion
951AC via their respective shafts. The reduction gear por-
tions 951AB and 951AC are capable of providing power
toward the front. The reduction gear portion 951AB is con-
nected with the first hoisting unit portion 941B via a shaft.
The reduction gear portion 951AC is connected with the first
hoisting unit portion 941D via a shaft.

In the first hoisting device 91, power provided by the first
hoisting driving source 91M is divided by the first dividing
device 951 constituted by the reduction gear and shafts
among the first hoisting unit portions 941 A, 941B, 941C and
941D. Thus, the first hoisting device 91 is capable of raising
and lowering the first right and left transfer track portions 51R
and 51L of the first transfer device 50 in a synchronized
manner.

The second hoisting device 92 has a construction analo-
gous to that of the first hoisting device 91. Power from the
second hoisting driving source 92M is divided by the second
dividing device 952 constituted by the reduction gear and
shafts among the second hoisting unit portions 942. Thus, the
second hoisting device 92 is capable of raising and lowering
the second right and left transfer track portions 61R and 611
of the second transfer device 50 in a synchronized manner.

FIG. 3 is a rear view of the assembly/transport apparatus
100. Arrow U indicates the upward with respect to the assem-
bly/transport apparatus 100, and arrow D indicates the down-
ward with respect to the assembly/transport apparatus 100.
Arrow R indicates the right with respect to the assembly/
transport apparatus 100, and arrow L indicates the left with
respect to the assembly/transport apparatus 100.

In FIG. 3, the rear of the assembly/transport apparatus 100
is visible. The assembly/transport apparatus 100 includes the
first vertical frame portions 201, located to the left and right
and spaced apart in the left/right direction. The left and right
first vertical frame portions 201 are connected by the first
transverse frame portion 221.

5

10

15

20

25

30

35

40

45

55

60

65

14

In FIG. 3, the first transfer device 50 located in the first
region Cl1 is visible. The first transfer track 51 includes the
first right transfer track portion 51R and first left transfer track
portion 51L. The first right and left transfer track portions 51R
and 51L are positioned in a mirrored manner to the right and
left. Each of the first right and left transfer track portions 51R
and 51L supports a carrier portion 70A. The arms 73 of the
carrier 70A support a transport object M.

The first right and left transfer track portions 51R and 511
are supported by the right and left first vertical frame portions
201, respectively, via the respective up/down travelling
devices 57. The up/down travelling devices 57 are capable of
travelling along the respective first vertical frame portions
201. A chain that constitutes a first suspension member 931 is
connected with the top of each up/down travelling device 57.

The first hoisting device 91 is provided on top of the assem-
bly/transport apparatus 100. The first hoisting unit 941 is
provided on top of the left and right first vertical frame por-
tions 201. The first hoisting unit 941 includes sprockets that
correspond to the chains that constitute the first suspension
members 931. A chain is wound around each sprocket. The
first hoisting device 91 raises and lowers the left and right,
front and rear chains that constitute the first suspension mem-
bers 931 in a synchronized manner. As the left and right, front
and rear chains are raised and lowered in a synchronized
manner, the first right and left transfer track portions 51R and
511 move in the top/bottom direction in a synchronized man-
ner. The first right and left transfer track portions 51R and 511,
are capable of moving along the right and left first vertical
frame portions 201 between the mount position P11, first
transport position P12 and first return position P13.

FIG. 4 is a right side view of a portion of the assembly/
transport apparatus 100. Arrow F indicates the forward/front
with respect to the assembly/transport apparatus 100, and
arrow B indicates the rearward/back with respect to the
assembly/transport apparatus 100. Arrow U indicates the
upward with respect to the assembly/transport apparatus 100,
and arrow D indicates the downward with respect to the
assembly/transport apparatus 100.

The first transfer device 50 is located in the first region C1
of FIG. 4. The first transfer device 50 includes the first transfer
track 51 that allows a carrier 70 to travel in the front/rear
direction (i.e. transport direction or return direction). In FIG.
4, the right transfer track portion 51R located to the right is
visible. The associated carrier 70 portion is stationary on the
first right transfer track portion 51R.

The first right transfer track portion 51R includes an upper
frame portion 521, a lower frame portion 522, and a plurality
of brackets 53. The upper and lower frame portions 521 and
522 extend in the front/rear direction. The front end and rear
end of the upper frame portion 521 are fixed to the associated
up/down travelling devices 57. The front end and rear end of
the lower frame portion 522 are fixed to the associated
up/down travelling devices 57. The brackets 53 are fixed to
the upper and lower frame portions 521 and 522. The brackets
53 support a rail frame 54. Although not described in detail,
the first left transfer track portion 511 has a configuration that
is a mirror image of that of the first right transfer track portion
51R. The first right and left transfer track portions 51R and
51L are capable of moving in the top/bottom direction along
the respective first vertical frame portions 201 and the respec-
tive second vertical frame portions 202.

The transport track 30 and return track 40 are located in the
second region C2 of FIG. 4. The transport track 30 includes
the right and left transport track portions 30R and 30L. In
FIG. 4, the right transport track portion 30R located to the
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right is visible. The associated carrier 70 portion is stationary
on the right transport track portion 30R.

Similar to the right transfer track portion 51R of the first
transfer device 50, the right transport track portion 30R
includes an upper frame portion 521, a lower frame portion
522, and a plurality of brackets 53. The upper and lower frame
portions 521 and 522 extend in the front/rear direction. In the
right transport track portion 30R, unlike in the first right
transfer track portion 51R of the first transfer device 50, the
rear end of the upper frame portion 521 is fixed to the asso-
ciated second vertical frame portion 202. Although not
shown, the front end of the upper frame portion 521 is fixed to
the associated third vertical frame portion 203. The brackets
53 are fixed to the upper and lower frame portions 521 and
522. The brackets 53 support a rail frame 54. Although not
described in detail, the left transport track portion 30L has a
configuration that is a mirror image of that of the right trans-
port track portion 30R. The right and left transport track
portions 30R and 30L are fixed to the respective second
vertical frame portions 202 and the respective third vertical
frame portions 203.

The return track 40 includes a right return track portion
40R and a left return track portion 40L. In FIG. 4, the right
return track portion 40R located to the right is visible. The
right return track portion 40R has the same configuration as
the right transport track portion 30R of'the transport track 30.
The left return track portion 40L has a configuration that is a
mirror image of that of the right return track portion 40R. The
right and left return track portions 40R and 40L are fixed to
the respective second vertical frame portions 202 and the
respective third vertical frame portions 203.

FIG. 5 is a front cross-sectional view of the right transport
track portion 30R, taken along line X-X of FIG. 4. Arrow U
indicates the upward with respect to the assembly/transport
apparatus 100, and arrow D indicates the downward with
respect to the assembly/transport apparatus 100. Arrow R
indicates the right with respect to the assembly/transport
apparatus 100, and arrow L indicates the left with respect to
the assembly/transport apparatus 100.

InFIG. 5, a cross-section of the right transport track portion
30R is indicated by solid lines, and the associated carrier 70
portion on the right transport track portion 30R is indicated by
phantom lines. The right transport track portion 30R includes
the upper frame portion 521, lower frame portions 522 and
brackets 53. The upper and lower frame portions 521 and 522
extend in the front/rear direction. The brackets 53 are fixed to
the upper and lower frame portions 521 and 522. Each bracket
53 includes a recess 531. The recess 531 extends upward from
the bottom of the bracket 53.

On the recess 531 are supported a first rail frame portion
541, a second rail frame portion 542, a third rail frame portion
543 and a fourth rail frame portion 544 that together consti-
tute the rail frame 54. The first, second, third and fourth rail
frame portions 541, 542, 543 and 544 extend in the front/rear
direction.

A pair of first rails 551 are provided on the first and second
rail frame portions 541 and 542. More specifically, the first
rails 551 are provided on a first surface 541A and a second
surface 542A that are opposite to each other.

A pair of second rails 552 are provided on the third and
fourth rail frame portions 543 and 544, and a pair of third rails
553 are provided on the third and fourth rail frame portions
543 and 544. More specifically, the second rails 552 are
provided on a third surface 543 A and a fourth surface 544A
that are opposite to each other. The third rails 553 are pro-
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vided on the top surface 543B of the third rail frame portion
543 and the top surface 544B of the fourth rail frame portion
544.

While the construction of the right transport track portion
30R of the transport track 30 has been described with refer-
ence to FIG. 5, the left transport track portion 30L has a
construction that is a mirror image of that of the right trans-
port track portion 30R. The return track 40 has the same
construction as the transport track 30. That is, the transport
track 30 has rails extending in the transport direction, while
the return track 40 has rails extending in the return direction.
The construction of the first and second transfer devices 50
and 60 is the same as that of the transport track 30 except that
these devices are supported on the associated up/down trav-
elling devices 57. That is, the first transfer track 51 of the first
transfer device 50 and the second transfer track 61 of the
second transfer device 60 includes rails extending in the
transport or return direction. A carrier 70 is movably sup-
ported on these rails. Thus, a carrier 70 moves along the rails
of'the transport track 30, return track 40, first transfer track 51
and second transfer track 61.

FIG. 6 is a rear view of the first transfer device 50 as viewed
in direction Y of FIG. 4. Arrow U indicates the upward with
respect to the assembly/transport apparatus 100, and arrow D
indicates the downward with respect to the assembly/trans-
port apparatus 100. Arrow R indicates the right with respect to
the assembly/transport apparatus 100, and arrow L indicates
the left with respect to the assembly/transport apparatus 100.

FIG. 6 shows the first left transfer track portion 511 that
constitutes part of the first transter device 50, and an up/down
travelling device 57. The up/down travelling device 57 is
configured to travel along the associated first vertical frame
portion 201. The up/down travelling device 57 supports the
first left transfer track portion 51L..

A ftravel space 201A in which the up/down travelling
device 57 travels is defined inside the first vertical frame
portion 201. The up/down travelling device 57 includes a
travel frame 571 contained in the travel space 201A. The
travel frame 571 supports the first left transfer track portion
51L via a bracket 572 (see FIG. 7).

A pair of guide rollers 573 are provided on each of the
upper end and lower end of the travel frame 571. Each guide
roller 573 is rotatably supported by a rotating shaft that
extends in the left/right direction. A guide roller 574 is pro-
vided close to each of the upper end and lower end of the
travel frame 571. Each guide roller 574 is rotatably supported
by a rotating shaft that extends in the front/rear direction.

FIG. 7 is a horizontal cross-sectional view of the first
vertical frame portion 201, taken on line Z-Z of FIG. 6. Arrow
F indicates the forward/front with respect to the assembly/
transport apparatus 100, and arrow B indicates the rearward/
back with respect to the assembly/transport apparatus 100.
Arrow R indicates the right with respect to the assembly/
transport apparatus 100, and arrow L indicates the left with
respect to the assembly/transport apparatus 100.

FIG. 7 shows the first left transfer track portion 511 that
constitutes part of the first transter device 50, and an up/down
travelling device 57. The up/down travelling device 57 is
configured to travel along the associated first vertical frame
portion 201. The up/down travelling device 57 supports the
first left transfer track portion 51L..

The travel space 201A in which the up/down travelling
device 57 travels is defined inside the first vertical frame
portion 201. Inside the first vertical frame portion 201, a guide
rail 201C is provided at each of the corners of the frame
portion. The guide rails 201C guide the guide rollers 573 and
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574 of the up/down travelling device 57. This allows the
up/down travelling device 57 to move stably along the first
vertical frame portion 201.

An opening 201B is formed on the right side of the first
vertical frame portion 201. The opening 201B extends in the
top/bottom direction. The bracket 572, which is connected
with the travel frame 571, protrudes through the opening
201B toward the outside of the first vertical frame portion
201. The bracket 572 is connected with the bracket 53 for
supporting the first left transfer track portion 51L..

[Carrier]

FIG. 8 is a side view of a carrier 70. Arrow U indicates the
upward with respect to the carrier 70, and arrow D indicates
the downward with respect to the carrier 70. Arrow F indi-
cates the forward/front with respect to the carrier 70, and
arrow B indicates the rearward/back with respect to the car-
rier 70. In this implementation, the front/rear direction of the
carrier 70 is the direction in which the carrier 70 travels, i.e.
the travel direction.

As shown in FIG. 8, each carrier 70 portion includes a
carrier frame 71, a power receiving portion 72 and arms 73.
The carrier frame 71 extends in the front/rear direction. A
carrier rail 711 is provided on top of the carrier frame 71. The
carrier rail 711 extends in the front/rear direction from the
front end up to the rear end of the carrier frame 71. The power
receiving portion 72 is located on top of the carrier rail 711.
The power receiving portion 72 receives driving forces from
the associated transport driving device 81, return driving
device 82, first transfer driving device 83 and second transfer
driving device 84. The length of the power receiving portion
72 in the front/rear direction is smaller than the length of the
carrier rail 711 in the front/rear direction.

A roller support 712 is provided on the carrier frame 71 at
a position that is forward of the center of the carrier frame in
the front/rear direction. A roller support 713 is provided on
the carrier frame 71 at a position that is rearward of the center
of the carrier frame in the front/rear direction. Carrier rollers
714 are provided on the roller support 712. The carrier rollers
714 are supported on a rotating shaft that extends in the
left/right direction. The carrier rollers 714 are located to the
left and right so as to sandwich the roller support 712. A pair
of carrier rollers 715 is provided above the carrier roller 714,
and another pair of rollers is provided below it. The carrier
rollers 715, four in total, are supported by rotating shafts
extending in the top/bottom direction. The carrier rollers 715
are located in respective openings 715A formed in the roller
support 712. Similar to the roller support 712, the roller
support 713 also has carrier rollers 714 and 715 provided
thereon.

An arm support 731 is provided below each of the roller
supports 712 and 713. The arm supports 731 support the
respective arms 73.

FIG. 9 is a plan view of the carrier 70 portion. Arrow F
indicates the forward/front with respect to the carrier 70 por-
tion, and arrow B indicates the rearward/back with respect to
the carrier 70 portion. Arrow R indicates the right with respect
to the carrier 70 portion, and arrow L indicates the left with
respect to the carrier 70 portion.

In FIG. 9, the top of the carrier 70 portion is visible. The
power receiving portion 72 is provided on top of the carrier
rail 711. A tapering portion 711A is formed on the front end
and rear end of the carrier rail 711. Each tapering portion
711A is tapered so that its width, measured in the left/right
direction, decreases as it goes toward the tip. Except the
tapering portions 711A, the carrier rail 711 has a constant
width in the left/right direction and has parallel left and right
sides. The portions of the rail that have parallel left and right
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sides and on which the power receiving portion 72 is not
present are referred to as first parallel portions 711B. The
portion of the rail that has parallel left and right sides and on
which the power receiving portion 72 is present is referred to
as a second parallel portion 711C.

FIG. 10 is a front view of the carrier 70 portion. Arrow U
indicates the upward with respect to the carrier 70 portion,
and arrow D indicates the downward with respect to the
carrier 70 portion. Arrow R indicates the right with respect to
the carrier 70 portion, and arrow L indicates the left with
respect to the carrier 70 portion.

As shown in FIG. 10, the carrier 70 portion includes the
carrier frame 71, power receiving portion 72 and arms 73. The
carrier rollers 714 and 715 are provided on the carrier frame
71. The carrier rail 711 is provided on top of the carrier frame
71. The power receiving portion 72 is provided on top of the
carrier rail 711. The power receiving portion 72 includes
brackets 721 and pins 722. A pair of brackets 721, to the left
and right, are provided. The brackets 721 are spaced apart
from each other in the left/right direction and fixed to the top
of the carrier rail 711. The brackets 721 extend in the front/
rear direction (see FIG. 8). A plurality of pins 722 are pro-
vided between the brackets 721. The axis of each pin 722
extends in the left/right direction. The pins 722 are disposed
at a regular interval in the front/rear direction (see FIG. 8).

The arm supports 731 are provided below the carrier frame
71. For each arm support 731, a support shaft 732 extending
downward is provided on the bottom of the arm support. A
rotating member 733 is provided to the right of the associated
arm 73. The rotating member 733 is rotatably supported on
the support shaft 732. The arm 73 is connected with the
rotating member 733. A transport object M can be mounted
when the arm 73 protrudes in a direction perpendicular to the
carrier frame 71. The position of the arm 73 that allows a
transport object M to be mounted is referred to as first arm
position PA1 (see FIG. 18). On the other hand, when the arm
73 is parallel to the carrier frame 71, it is withdrawn from a
transport object M. The position of the arm 73 when with-
drawn from a transport object M is referred to as second arm
position PA2 (see FIG. 18). The arm 73 is rotatable between
the first arm position PA1 and second arm position PA2.

A spur gear 74 that serves as an operated portion is pro-
vided on top of the rotating member 733. The spur gear 74 is
rotatable between a first operated position PM1 that corre-
sponds to the first arm position PA1 of the arm 73 and a
second operated position PM2 that corresponds to the second
arm position PA2 (see FIG. 18).

A protrusion 741 is provided below the spur gear 74. The
protrusion 741 has notches that correspond to the first oper-
ated position PM1 and second operated position PM2 of the
spur gear 74. The tip of a restricting arm 742 can engage with
either one of the notches. The restricting arm 742 is rotatably
supported on a shaft 743. A first operating arm 744 extends
from the restricting arm 742 toward the right. To the right of
the arm support 731, a second operating arm 746 is rotatably
supported on a shaft 745. The second operating arm 746 and
first operating arm 744 are connected by a shaft 747. A third
operating arm 748 extends upward from the second operating
arm 746. The shaft 747 is drawn upward by a spring 749. As
the shaft 747 is drawn upward by the spring 749, the tip of the
restricting arm 742 is pressed against the protrusion 741.
When the tip of the restricting arm 742 engages with a notch
in the protrusion 741, it restricts rotation of the arm 73. When
the upper end of the third operating arm 748 is pushed toward
the left in the drawing (i.e. direction of the hollow arrow), the
shaft 747 moves in position downward against the force ofthe
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spring 749. Thus, the tip of the restricting arm 742 comes off
the protrusion 741, allowing the arm 73 to be rotated.

[Driving Device]

FIG. 11 is a front cross-sectional view of the first transfer
device 50, taken on line Q-Q of FIG. 4. Arrow U indicates the
upward with respect to the assembly/transport apparatus 100,
and arrow D indicates the downward with respect to the
assembly/transport apparatus 100. Arrow R indicates the
right with respect to the assembly/transport apparatus 100,
and arrow L indicates the left with respect to the assembly/
transport apparatus 100.

In FIG. 11, the first right transfer track portion 51R of the
first transfer device 50, a first transfer driving device 83, and
a carrier 70 portion are visible. The transport driving devices
81, return driving devices 82 and second transfer driving
devices 84 have the same construction as the first transfer
driving devices 83. The construction of a first transfer driving
device 83 will be described below, and the transport driving
devices 81, return driving devices 82 and second transfer
driving devices 84 will not be described in detail.

The first transfer driving device 83 includes a first transfer
driving source 83M. The first transfer driving source 83M is
a servo motor, for example. The first transfer driving device
83 includes a gear 86 that serves as a transmission unit. The
gear 86 is connected with the first transfer driving source
83M. The gear 86 rotates about an axis that is perpendicularto
the travel direction of the carrier 70 portion. The gear 86
transmits a driving force from the first transfer driving source
83M to the power receiving portion 72 provided on top of the
carrier 70 portion. More specifically, the gear 86 which is
rotated by the first transfer driving source 83M successively
engages with the pins 722 arranged in the front/rear direction
on the power receiving portion 72, thereby causing the carrier
70 portion to travel in the transport direction TF and return
direction TR. When the first transfer driving source 83M
stops, the carrier 70 portion stops.

The first transfer driving source 83M is supported on the
lower frame portion 522 via a first bracket 851 and a second
bracket 852.

A pair of guide rollers 853 are provided on the first bracket
851 and located forward of the gear 86. The distance between
the guide rollers 853 corresponds to the width of the carrier
rail 711 of the carrier 70 portion measured in the left/right
direction. The guide rollers 853 guide the power receiving
portion 72 of the carrier 70 portion from a state in which it is
separated from the gear 86 to a state in which it is in contact
with the gear 86. Similar to the guide rollers 853 located
forward of the gear 86, a pair of guide rollers 853 are provided
rearward of the gear (see FIG. 13). The carrier 70 portion is
guided so as to be positioned between the guide rollers 853
located forward and rearward of the gear 86. The guide rollers
853 are positioned such that the gear 86 engages with a pin
722 of the power receiving portion 72 when the carrier rail
711 of the carrier 70 portion is located between the guide
rollers 853.

The second bracket 852 is fixed to the lower frame portion
522. The first bracket 851 is not fixed to the second bracket
852 but is supported so as to be movable in the left/right
direction. More specifically, the second bracket 852 includes
support shafts 854 that extend in the left/right direction. Cyl-
inders 855 movable in the left/right direction relative to the
respective support shafts 854 are fixed to the first bracket 851.
Each of the cylinders 855 is movably fitted to the outside of
the associated support shaft 854. Thus, the first transfer driv-
ing source 83M and gear 86 are movable in the left/right
direction relative to the first right transfer track portion 51R.
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FIG. 12 is aleft side view of the first transfer driving device
83 viewed in direction S of FIG. 11. Arrow U indicates the
upward with respect to the first transfer driving device 83, and
arrow D indicates the downward with respect to the first
transfer driving device 83. Arrow F indicates the forward/
front with respect to the first transfer driving device 83, and
arrow B indicates the rearward/back with respect to the first
transfer driving device 83.

The first transfer driving device 83 includes the first trans-
fer driving source 83M. The first transfer driving source 83M
includes the gear 86 that serves as a transmission unit. The
gear 86 is configured to engage with a pin 722 provided on the
power receiving portion 72 of the carrier 70 portion.

The second bracket 852 is fixed to the lower frame portion
522. The second bracket 852 includes the support shafts 854
extending in the left/right direction. The cylinders 855 that are
movable in the left/right direction relative to the respective
support shafts 854 are fixed to the bracket 851. Each of the
cylinders 855 is moveably fitted to the outside of the associ-
ated support shaft 854. Thus, the first transfer driving source
83M and gear 86 are movable in the left/right direction rela-
tive to the first right transfer track portion 51R.

FIG. 13 is a plan view of the first transfer driving device 83.
Arrow F indicates the forward/front with respect to the first
transfer driving device 83, and arrow B indicates the rear-
ward/back with respect to the first transfer driving device 83.
Arrow R indicates the right with respect to the first transfer
driving device 83, and arrow L indicates the left with respect
to the first transfer driving device 83.

The first transfer driving source 83M includes the gear 86
that serves as a transmission unit. The gear 86 transmits a
driving force from the first transfer driving source 83M to the
power receiving portion 72 provided on top of the carrier 70
portion. More specifically, the gear 86 that is rotated by the
first transfer driving source 83M successively engages with
the pins 722 provided on the power receiving portion 72 to
cause the carrier 70 portion to travel in the transport direction
TF or return direction TR. When the first transfer driving
source 83M stops, the carrier 70 portion also stops.

The first transfer driving source 83M is supported on the
lower frame portion 522 via the first bracket 851 and second
bracket 852. The first and second brackets 851 and 852 con-
stitute part of a guiding device 87.

On the first bracket 851 are provided two pairs of guide
rollers 853, one pair being located forward of the gear 86 and
the other one being located rearward of it. The distance
between the guide rollers 853 depends on the width of the
carrier rail 711 of the carrier 70 portion measured in the
left/right direction. As the carrier rail 711 of the carrier 70
portion is located between the guide rollers 853, the gear 86
engages with a pin 722 on the power receiving portion 72.

The second bracket 852 is fixed to the lower frame portion
522. The first bracket 851 is not fixed to the second bracket
852 but is supported by the support shafts 854 and cylinders
855. The support shafts 854 and cylinders 855 constitute a
position changing mechanism 88. The first transfer driving
source 83M and gear 86 are movable in the left/right direction
relative to the first right transfer track portion 51R.

FIG. 14 is a plan view of the first transfer driving device 83
into which a carrier 70 portion is travelling. FIG. 15 is a plan
view of the first transfer driving device 83 into which the
carrier 70 portion has travelled and the gear 86 engages with
the power receiving portion 72. Arrow F indicates the for-
ward/front with respect to the first transfer driving device 83,
and arrow B indicates the rearward/back with respect to the
first transfer driving device 83. Arrow R indicates the right
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with respect to the first transfer driving device 83, and arrow
L indicates the left with respect to the first transfer driving
device 83.

FIG. 14 shows the carrier 70 portion being moved into the
first transfer driving device 83. It is supposed that the carrier
70 portion is travelling in the return direction TR. The power
receiving portion 72 of the carrier 70 portion and the gear 86
of'the first transfer driving source 83M are not yet engaged. In
FIG. 14, the power receiving portion 72 of the carrier 70
portion is displaced from the gear 86 of the first transfer
driving source 83M by W1 to the left. The associated tapering
portion 711A of the carrier rail 711 is only in contact with a
guide roller 853 A, located to the left. Starting from this state,
when the carrier 70 portion travels in the return direction TR,
this guide roller 853 A is pushed by the tapering portion 711A
toward the left. As the guide roller 853A is pushed by the
tapering portion 711A to the left, the first bracket 851 and first
transfer driving source 83M move toward the left relative to
the second bracket 852. As the first transfer driving source
83M moves toward the left, the position of the gear 86
changes to be aligned with the power receiving portion 72 of
the carrier 70 portion.

In FIG. 15, the carrier 70 portion has travelled further in the
return direction TR relative to its position in FIG. 14. The
tapering portion 711A of the carrier rail 711 has passed
through the area between the guide rollers 853C and 853D,
and the associated first parallel portion 711B of the carrierrail
711 has reached the area between the guide rollers 853C and
853D. The second parallel portion 711C of the carrier rail 711
is located between the guide rollers 853A and 853B. The
length of the first parallel portion 711B measured in the
front/rear direction is such that the gear 86 engages with the
power receiving portion 72 when the first and second parallel
portions 711B and 711C of the carrier rail 711 has been
guided to be located between the guide rollers 853A, 853B,
853C and 853D. Thus, the position of the gear 86 changes to
be more exactly aligned with the power receiving portion 72
of the carrier 70 portion.

[Positional Relationship between Driving Devices and
Carrier|

FIG. 16 is a simplified diagram illustrating the positional
relationship between a transport driving device 81, return
driving device 82, first transfer driving device 83 and second
transfer driving device 84. In FIG. 16, L1 is the length of the
power receiving portion 72 of the carrier 70 portion; .2 is the
distance between the first transfer driving device 83 and the
transport driving device 81 or return driving device 82; and
L3 is the distance between the second transfer driving device
84 and the transport driving device 81 or return driving device
82.1.11s greater than [.2. [1 is greater than [.3. In FIG. 16, the
transport driving device 81 (or return driving device 82) is in
contact with the power receiving portion 72 of the carrier 70
portion. If the carrier 70 portion travels in the transport direc-
tion TF starting from the state shown in FIG. 16, the power
receiving portion 72 of the carrier 70 portion comes off the
transport driving device 81 (or return driving device 82) after
the second transfer driving device 84 contacts the power
receiving portion 72 of the carrier 70 portion. If the carrier 70
portion travels in the return direction TR starting from the
state shown in FIG. 16, the power receiving portion 72 of the
carrier 70 portion comes off the transport driving device 81
(or return driving device 82) after the first transfer driving
device 83 contacts the power receiving portion 72 of the
carrier 70 portion. That is, at least one of the first transfer
driving device 83, second transfer driving device 84 and
transport driving device 81 (or return driving device 82) is in
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contact with the carrier 70 portion. Thus, a driving force can
always be transmitted to the carrier 70 portion.

[Arm Operating Unit]

FIG. 17 is a front cross-sectional view of the first transfer
device 50, taken on line T-T of FIG. 4. Arrow U indicates the
upward with respect to the assembly/transport apparatus 100,
and arrow D indicates the downward with respect to the
assembly/transport apparatus 100. Arrow R indicates the
right with respect to the assembly/transport apparatus 100,
and arrow L indicates the left with respect to the assembly/
transport apparatus 100.

In FIG. 17, the first right transfer track portion 51R of the
first transter device 50, an arm operating unit 76, and a carrier
70 portion are visible. The arm operating units 76 are pro-
vided on the first and second transfer devices 50 and 60.

The arm operating unit 76 shown includes a bracket 751, a
support arm 752 and a spur gear 753 that serves as an oper-
ating unit. The bracket 751 is fixed to the lower frame portion
522. The support arm 752 is rotatably supported on a support
shaft 754 via the bracket 751. A rotation driving unit 755 is
mounted on the support arm 752. The spur gear 753 is
mounted on the rotation driving unit 755. A first actuator 756
is connected with the support arm 752. Operating the first
actuator 756 rotates the support arm 752, thereby moving the
spur gear 753 in position.

InFIG. 17, the spur gear 753 engages with the spur gear 74
provided on the carrier 70 portion. This position is referred to
as connected position PN1. The first actuator 756 may be
operated to rotate the support arm 752 so as to withdraw the
spur gear 753 from the spur gear 74. The position of the spur
gear 753 withdrawn from the spur gear 74 is referred to as
withdrawn position PN2.

A second actuator 757 capable of advancing and withdraw-
ing a rod is provided on the bracket 751. The first actuator 756
may be operated to cause the spur gear 753 to engage with the
spur gear 74 of the carrier 70 portion (connected position
PN1), and then the second actuator 757 may be operated to
push the upper end of the third operating arm 748 toward the
left as designated in the drawing such that the tip of the
restricting arm 742 comes off the protrusion 741 and thus the
arm 73 becomes rotatable. Then, the rotation driving unit 755
may be operated to rotate the spur gear 753, thereby moving
the arm 73 between the first arm position PA1 and the second
arm position PA2 (see FIG. 18).

FIG. 18 is a plan view of the first left transfer track portion
51L of FIG. 2. Arrow F indicates the forward/front with
respect to the assembly/transport apparatus 100, and arrow B
indicates the rearward/back with respect to the assembly/
transport apparatus 100. Arrow R indicates the right with
respect to the assembly/transport apparatus 100, and arrow L
indicates the left with respect to the assembly/transport appa-
ratus 100.

In FIG. 18, the arm operating unit 76 of the first left transfer
track portion 51L is indicated by solid lines, and the lower
frame portion 522 is indicated by two-dot chain lines. The
arms 73 and spur gears 74 of the carrier 70 portion are indi-
cated by two-dot chain lines.

As shown in FIG. 18, operating the first actuators 756 to
rotate the support arms 752 moves the spur gears 753 between
the connected position PN1, at which they engage with the
respective spur gears 74, and the withdrawn position PN2, at
which they are withdrawn from the respective spur gears 74.

When the spur gears 753 engage with the respective spur
gears 74, i.e. at the connected position PN1, the spur gears
753 may be rotated to move the arms 73 between the first arm
position PA1 and the second arm position PA2.
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[Operation of Assembly/Transport Apparatus]|

The operation of the assembly/transport apparatus 100 will
now be described. FIGS. 19 to 27 are right side views of the
assembly/transport apparatus 100. Arrow U indicates the
upward with respect to the assembly/transport apparatus 100,
and arrow D indicates the downward with respect to the
assembly/transport apparatus 100. Arrow F indicates the for-
ward/front with respect to the assembly/transport apparatus
100, and arrow B indicates the rearward/back with respect to
the assembly/transport apparatus 100. For ease of explana-
tion, each of FIGS. 19 to 27 only shows one carrier 70. The
operation of the assembly/transport apparatus 100 is con-
trolled by a control unit, not shown.

FIG. 19 shows the first transfer device 50 located in the first
transport position P12. The left and right carrier 70 portions
are stationary on the first transfer device 50. The arms 73 are
in the second arm position PA2, in which they are parallel to
the carrier frames 71. A transport object M has been supplied
by a transport carrier T to below the first transfer device 50.

In FIG. 20, the first hoisting device 91 has been operated to
lower the first transter device 50 to the mount position P11.
The arm operating units 76 have been operated to move the
arms 73 from the second arm position PA2 to the first arm
position PAL As the arms 73 are in the first arm position PA1,
the transport object M can be mounted on the left and right
carrier 70 portions.

In FIG. 21, the first hoisting device 91 has been operated to
raise the first transfer device 50 from the mount position P11
to the first transport position P12. In this state, predetermined
work, such as mounting of parts, may be done on the transport
object M. The position of the first transfer device 50 during
this work is not limited to the first transport position P12. The
position of the first transfer device 50 can be adapted to the
type of the work.

In FIG. 21, the first transfer track 51 of the first transfer
device 50 is connected with the starting end 30S of the trans-
porttrack 30. Thus, the transport object M mounted on the left
and right carrier 70 portions can be moved from the first
transfer device 50 to the transport track 30 (see FIG. 22). The
left and right carrier 70 portions are moved as they are driven
by the first transfer driving devices 83 of the first transfer
device 50 and the transport driving devices 81 of the transport
track 30 working together. More specifically, when the carrier
70 is located on the first transfer device 50, the carrier 70 is
moved by the first transfer driving devices 83 toward the
transport track 30. When the front portion of the carrier 70 has
reached the transport driving devices 81, the carrier 70 is
moved by the first transfer driving devices 83 and transport
driving devices 81. When the rear portion of the carrier 70 has
left the first transfer driving devices 83, the carrier 70 is
moved by the transport driving devices 81. When the carrier
70 has arrived at the predetermined transport stop position SF,
the transport driving devices 81 stop to stop the carrier 70 at
the predetermined transport stop position SF. The left and
right carrier 70 portions are moved from the first transfer
device 50 to the transport track 30 in a synchronized manner.
The control unit (not shown) controls the first transfer driving
devices 83 and transport driving devices 81 located to the left
and right with respect to the assembly/transport apparatus
100 to operate in a synchronized manner.

In FIG. 22, the transport object M mounted on the carrier
70 is stationary at the predetermined transport stop position
SF. In this state, predetermined work, such as mounting of
parts, can be done on the transport object M.

In FIG. 22, the second transfer device 60 is located in the
second transport position P22. The second transfer track 61 of
the second transfer device 60 is connected with the terminat-
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ing end 30F of the transfer track 30. Thus, the transport object
M mounted on the left and right carrier 70 portions can be
moved from the transport track 30 to the second transfer
device 60 (see FIG. 23). The left and right carrier 70 portions
are moved as they are driven by the transport driving devices
81 of the transport track 30 and the second transfer driving
devices 84 of the second transfer device 60 working together.
More specifically, when the carrier 70 is located on the trans-
port track 30, the carrier 70 is moved by the transport driving
devices 81 toward the second transfer device 60. When the
front portion of the carrier 70 has reached the second transfer
driving devices 84, the carrier 70 is moved by the transport
driving devices 81 and the second transfer driving devices 84.
When the rear portion of the carrier 70 has left the transport
driving devices 81, the carrier 70 is moved by the second
transfer driving devices 84. When the carrier 70 has arrived at
the second transfer device 60, the second transfer driving
devices 84 stop, and the carrier 70 stops on the second transfer
device 60. The left and right carrier 70 portions are moved
from the transport track 30 to the second transfer device 60 in
a synchronized manner. The control unit (not shown) controls
the transport driving devices 81 and second transfer driving
devices 84 located to the left and right with respect to the
assembly/transport apparatus 100 to operate in a synchro-
nized manner.

In FIG. 23, the second transfer device 60 is located in the
second transport position P22. The transport object M
mounted on the carrier 70 is stationary on the second transfer
device 60. In this state, predetermined work, such as mount-
ing of parts, can be done on the transport object M. The
position of the second transfer device 60 during this work is
not limited to the second transport position P22. The position
of'the second transfer device 60 can be adapted to the type of
the work.

InFIG. 24, the second hoisting device 92 has been operated
to lower the second transfer device 60 from the second trans-
port position P22 to the removal position P21. The transport
object M is mounted on top of a transport carrier T. The arm
operating unit 76 is operated to move the arms 73 from the
first arm position PA1 to the second arm position PA2. When
the arms 73 are parallel to the carrier frames 71, the transport
object M can be removed from the carrier 70.

In FIG. 25, the empty carrier 70, from which the transport
object M has been removed, is stationary on the second trans-
fer device 60. The second hoisting device 92 has been oper-
ated to raise the second transfer device 60 from the removal
position P21 to the second return position P23. The second
transfer track 61 of the second transfer device 60 is connected
with the starting end 408 of the return track 40. Thus, the left
and right carrier 70 portions can be moved from the second
transfer device 60 to the return track 40 (see FIG. 26). The left
and right carrier 70 portions are moved as they are driven by
the second transfer driving devices 84 of the second transfer
device 60 and the return driving devices 82 of the return track
40 working together. More specifically, when the carrier 70 is
located on the second transfer device 60, the carrier 70 is
moved by the second transfer driving devices 84 toward the
return track 40. When the front portion of the carrier 70 has
reached the return driving devices 82, the carrier 70 is moved
by the second transfer driving devices 84 and return driving
devices 82. When the rear portion of the carrier 70 has left the
second transfer driving devices 84, the carrier 70 is moved by
the return driving devices 82. When the carrier 70 has arrived
at the predetermined return stop position SR on the return
track 40, the return driving device 82 stops, and the carrier 70
stops at the return stop position SR on the return track 40. The
left and right carrier 70 portions are moved from the second
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transfer device 60 to the return track 40 in a synchronized
manner. The control unit (not shown) controls the second
transfer driving devices 84 and return driving devices 82
located to the left and right with respect to the assembly/
transport apparatus 100 to operate in a synchronized manner.

In FIG. 26, the empty carrier 70 is stationary on the return
track 40. The first transfer device 50 is located in the first
return position P13. The first transfer track 51 of the first
transfer device 50 is connected with the terminating end 40E
of the return track 40. Thus, the left and right carrier 70
portions can be moved from the return track 40 to the first
transfer device 50 (see FIG. 27). The left and right carrier 70
portions are moved as they are driven by the return driving
devices 82 of the return track 40 and the first transfer driving
devices 83 of the first transfer device 50 working together.
More specifically, when the carrier 70 is located on the return
track 40, the carrier 70 is moved by the return driving devices
82 toward the first transfer device 50. When the front portion
of'the carrier 70 has reached the first transfer driving devices
83, the carrier 70 is moved by the return driving devices 82
and first transfer driving devices 83. When the rear portion of
the carrier 70 has left the return driving devices 82, the carrier
70 is moved by the first transfer driving devices 83. When the
carrier 70 has arrived at the first transfer device 50, the first
transfer driving devices 83 stop, and the carrier 70 stops on
the return track 40. The left and right carrier 70 portions are
moved from the return track 40 to the first transfer device 50
in a synchronized manner. The control unit (not shown) con-
trols the return driving devices 82 and first transfer driving
devices 83 located to the left and right with respect to the
assembly/transport apparatus 100 to operate in a synchro-
nized manner.

In FIG. 27, the empty carrier 70 is stationary on the first
transfer device 50. In this state, when another transport object
M is supplied to below the first transfer device 50, the process
returns to FIG. 19 and this transport object M can be trans-
ported.

[Effects of Assembly/Transport Apparatus 100]

In the assembly/transport apparatus 100 in the present
embodiment described above, the transport track 30 includes
a set of transport driving devices 81 provided to correspond to
the transport stop position SF for a carrier 70. Further, the
return track 40 includes a set of return driving devices 82
provided to correspond to the return stop position SR for a
carrier 70. As the transport driving devices 81 and return
driving devices 82 are disposed in a dispersed manner, a
twisting effect or the like is not concentrated on the frame 20.
This reduce the weight of the frame 20, thereby making it
easier to install the assembly/transport apparatus 100.

In the assembly/transport apparatus 100, the transport driv-
ing devices 81, return driving devices 82, first transfer driving
devices 83 and second transfer driving devices 84 are posi-
tioned to the left and right with respect to the assembly/
transport apparatus 100. This eliminates the necessity for a
mechanism for distributing a driving force to the left and
right, which enables simplifying the structure of the assem-
bly/transport apparatus 100.

In the assembly/transport apparatus 100, the transport driv-
ing devices 81, the return driving devices 82, the first transfer
driving devices 83 and the second transfer driving devices 84
each includes a gear 86 that transmits a driving force to the
carrier 70. The carrier 70 includes a power receiving portion
72 that receives the driving forces from these driving devices.
That is, the transport track 30, return track 40, first transfer
track 51 and second transfer track 61 have a common con-
figuration for transmitting a driving force to the carrier 70.
This enables simplifying the structure of the assembly/trans-
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port apparatus 100. Further, the use of a combination of the
gear and pins 722 reduces noise and reduces the frequency of
maintenance, such as oiling. Further, the use of a unified
combination of the gear 86 and pins 722 allows them to be
constructed as uniform components, which make it easy to
address various layouts.

Inthe assembly/transport apparatus 100, the transport driv-
ing devices 81, the return driving devices 82, the first transfer
driving devices 83 and the second transfer driving devices 84
each include a guiding device 87. The guiding device 87
guides the power receiving portion 72 of the carrier 70 from a
state in which it is separated from the gear 86 to a state in
whichitis in contact with the 86. Thus, the gear 86 can engage
with the power receiving portion 72 of the carrier 70 smoothly
from the separated state to the contact state.

In the assembly/transport apparatus 100, the guiding
device 87 includes a position changing mechanism 88 that
changes the position of the gear 86 to be aligned with the
power receiving portion 72 of the carrier 70. The position
changing mechanism 88 causes the gear 86 to move to be
aligned with the power receiving portion 72 of the carrier 70.
Thus, the gear 86 can engage with the power receiving portion
72 of the carrier 70 smoothly from the separate state to the
contact state.

The assembly/transport apparatus 100 includes a first
hoisting device 91 and a second hoisting device 92. The first
hoisting device 91 includes a first dividing device 951 that
divides the driving force from the first hoisting driving source
91M among a plurality of first hoisting units 931. The second
hoisting device 92 includes a second dividing device 952 that
divides the driving force from the second hoisting driving
source 92M among a plurality of second hoisting units 932.
Thus, a simple arrangement may be used to raise and lower a
plurality of first suspension members 931 and second suspen-
sion members 932 in a synchronized manner.

In the assembly/transport apparatus 100, a spur gear 753
for moving an arm 73 of the carrier 70 is provided on each of
the first and second transfer devices 50 and 60. Thus, the
carrier 70 needs to include no arrangement for driving the arm
73, which enables simplifying the structure of the arm 73.

[Variations]

While embodiments of the present invention have been
described, the above embodiments are merely illustrative
examples that may be used to carry out the present invention.
Thus, the present invention is not limited to the above
embodiments, and the above embodiments, when carried out,
may be modified appropriately without departing from the
spirit of the present invention.

The length of the transport track 30 and return track 40 of
the assembly/transport apparatus 100 may be increased to
increase the number of transport stop positions SF and return
stop positions SR. To increase the length ofthe transport track
30 and return track 40, the number of vertical frame portions
measured in the front/rear direction may be increased or the
distance between the vertical frame portions may be
increased. If the number of transport stop positions SF and
return stop positions SR is increased, the number of transport
driving devices 81 and return driving devices 82 is increased
accordingly. Since the transport driving devices 81 and return
driving devices 82 are disposed in a dispersed manner, a
twisting effect or the like is not concentrated on the frame 20.
Thus, even if the assembly/transport apparatus 100 has an
increased length, the structure of the frame 20 can be simpli-
fied and thus its wright reduced, thereby making it easier to
install the assembly/transport apparatus 100.

In the present embodiment, the transport track 30 and
return track 40 are fixed to the frame 20; however, the present
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invention is not limited to this embodiment. For example, the
transport track 30 and return track 40 may have the same
construction as the first and second transfer devices 50 and 60
s0 as to be raised and lowered. In this case, the assembly/
transport apparatus may be used in various work processes.

The transport driving devices 81 and return driving devices
82 are driven independently. Thus, all the carriers 70 may be
caused to travel and stop simultaneously, or the carriers 70
may be caused to travel and stop individually.

EXPLANATION OF REFERENCE CHARACTERS

100 assembly/transport apparatus
20 frame

30 transport track

40 return track

50 first transfer device

51 first transfer track

60 second transfer device

61 second transfer track

70 carriers

81 transport driving devices

82 return driving devices

83 first transfer driving devices
84 second transfer driving devices
91 first hoisting device

92 second hoisting device

What is claimed is:

1. An assembly/transport apparatus comprising:

a carrier on which a transport object is mounted;

a transport track that extends in a transport direction and
allows the carrier to travel, the transport direction being
the direction in which the transport object is transported;

areturn track that extends in a return direction and overlies
the transport track in a top/bottom direction and allows
the carrier to travel, the return direction being the direc-
tion opposite to the transport direction;

a first transfer device movable in the top/bottom direction
between a position at which the first transfer device is
connected with a starting end of the transport track and
a position at which the first transfer device is connected
with a terminating end of the return track, the first trans-
fer device including a first transfer track that allows the
carrier to travel, the first transfer device capable of trans-
ferring the carrier from the return track to the transport
track;

a second transfer device movable in the top/bottom direc-
tion between a position at which the second transfer
device is connected with a terminating end of the trans-
port track and a position at which the second transfer
device is connected with a starting end of the return
track, the second transfer device including a second
transfer track that allows the carrier to travel, the second
transfer device capable of transferring the carrier from
the transport track to the return track; and

a frame that supports the transport track, the return track,
the first transfer device and the second transfer device,

the transport track including:

one or more transport stop positions that are defined as
positions at which the carrier can stop;

a transport driving device provided to correspond to each
transport stop position, the transport driving device driv-
ing the carrier in the transport direction and stopping the
carrier at the transport stop position; and

atransport driving source provided for each transport driv-
ing device,
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the return track including:

one or more return stop positions that are defined as posi-
tions at which the carrier can stop;

a return driving device provided to correspond to each
return stop position, the return driving device driving the
carrier in the return direction and stopping the carrier at
the return stop position; and

a return driving source provided for each return driving
device,

the first transfer device including:

a first transfer driving device that drives the carrier in the
transport direction and the return direction and stops the
carrier on the first transfer track; and

a first transfer driving source provided for the first transfer
driving device,

the second transfer device including:

a second transfer driving device that drives the carrier in the
transport direction and the return direction and stops the
carrier on the second transfer track; and

a second transfer driving source provided for the second
transfer driving device.

2. The assembly/transport apparatus according to claim 1,
wherein the transport track includes a right transport track
portion and a left transport track portion arranged in a left/
right direction with respect to the transport direction, the
left/right direction being a direction perpendicular to the
transport direction and the return direction,

the right transport track portion and the left transport track
portion each include the transport driving device pro-
vided to correspond to each transport stop position,

the return track includes a right return track portion and a
left return track portion arranged in the left/right direc-
tion with respect to the return direction,

the right return track portion and the left return track por-
tion each include the return driving device provided to
correspond to each return stop position,

the first transfer track includes a first right transfer track
portion and a first left transfer track portion arranged in
the left/right direction with respect to the transport direc-
tion,

the first right transfer track portion and the first left transfer
track portion each include the first transfer driving
device,

the second transfer track includes a second right transfer
track portion and a second left transfer track portion
arranged in the left/right direction with respect to the
transport direction, and

the second right transfer track portion and the second left
transfer track portion each include the second transfer
driving device.

3. The assembly/transport apparatus according to claim 2,
wherein the carrier includes a right carrier portion that travels
on the right transport track portion, the right return track
portion, the first right transfer track portion and the second
right transfer track portion and a left carrier portion that
travels on the left transport track portion, the left return track
portion, the first left transfer track portion and the second left
transfer track portion,

the carrier includes an arm that is rotatable about an
up/down axis, and

the arm is rotatable between a first arm position in which
the arm projects into a space between the right carrier
portion and the left carrier portion and the transport
object can be mounted, and a second arm position in
which the arm is withdrawn from the space between the
right carrier portion and the left carrier portion.
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4. The assembly/transport apparatus according to claim 1,
wherein the transport driving device, the return driving
device, the first transfer driving device and the second transfer
driving device each include a transmission unit that transmits
a driving force to the carrier,

the carrier includes a power receiving portion that extends
in a travel direction and is contactable with the transmis-
sion unit to receive a driving force from the transport
driving device, the return driving device, the first trans-
fer driving device and the second transfer driving device,
the travel direction being the direction in which the
carrier travels, and

the power receiving portion has a length that makes the
power receiving portion contactable with two of the
transmission units that are adjacent in the transport
direction at the same time when the carrier travels in the
transport direction and contactable with two of the trans-
mission units that are adjacent in the return direction at
the same time when the carrier travels in the return
direction.

5. The assembly/transport apparatus according to claim 4,
wherein the transport driving device, the return driving
device, the first transfer driving device and the second transfer
driving device each include a guiding device that guides the
power receiving portion of the carrier from a state in which
the power receiving portion is separated from the transmis-
sion unit to a state in which the power receiving portion is in
contact with the transmission unit.

6. The assembly/transport apparatus according to claim 5,
wherein the guiding device includes a position changing
mechanism that changes a position of the transmission unit to
be aligned with the power receiving portion of the carrier.

7. The assembly/transport apparatus according to claim 1,
further comprising:

afirsthoisting device that raises and lowers the first transfer
device along the frame; and

a second hoisting device that raises and lowers the second
transfer device along the frame,

the first hoisting device including:

a plurality of first suspension members connected with the
first transfer device;

a plurality of first hoisting units provided to correspond to
the first suspension members for raising and lowering
the first suspension members;

a first dividing device connected with the plurality of first
hoisting units for dividing a driving force among the
plurality of first hoisting units; and
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a first hoisting driving source that supplies a driving force
to the first dividing device,

the second hoisting device including:

a plurality of second suspension members connected with
the second transfer device;

a plurality of second hoisting units provided to correspond
to the second suspension members for raising and low-
ering the second suspension members;

a second dividing device connected with the plurality of
second hoisting units for dividing a driving force among
the plurality of second hoisting units; and

a second hoisting driving source that supplies a driving
force to the second dividing device.

8. The assembly/transport apparatus according to claim 1,

wherein the carrier includes:

an arm rotatable between a first arm position in which the
transport object can be mounted and a second arm posi-
tion in which the arm is withdrawn from the transport
object; and

an operated portion connected with the arm and movable
between a first operated position that corresponds to the
first arm position and a second operated position that
corresponds to the second arm position, and

the first transfer device and the second transfer device each
include an operating unit that is movable between an
engaged position in which the operating unit engages
with the operated portion and a withdrawn position in
which the operating unit is withdrawn from the operated
portion, the operating unit being capable of moving the
operated portion between the first operated position and
the second operated position while in the engaged posi-
tion in which the operating unit engages with the oper-
ated portion.

9. The assembly/transport apparatus according to claim 1,

wherein the frame includes a plurality of vertical frame por-
tions that extend in the top/bottom direction and support the
first transfer track and the second transfer track,

in each of the plurality of vertical frame portions, an
up/down travelling device is provided that travels in the
up/down direction along the vertical frame portion, and

the first transfer track and the second transfer track are
supported by the vertical frame portions via the associ-
ated up/down travelling devices.
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